I claim: 



30 

CLAIMS 



1 . A mettiod for generating a schedule for a plurality of 
resources to complete a plurality of tasks, comprising the steps of: 
5 receiving input information including: 

a nesource calendar which identifies the plurality 
of resources and includes a set of resource constraints for each of the 
plurality of resources, and V^k * 

a task list which identifies the plurality of tasks 
10 and includes a set of task constraints for each of the plurality of tasks, each 
of the set of task constraints identifying a plurality of assigned resources 
and a work- amount for each of the assigned resources; 

generating assignments for each of the plurality of tasks, 
each of the assignments identifying a specific assigned resource, a specific 
15 work-amount required by the specific assigned resource, and a parent task, 
the parent task being one of the plurality of tasks and identifying the 
specific resource; and \ 

scheduling each ofuhe assignments in accordance with 
the set of resource constraints for the specific assigned resource and the set 
20 of task constraints for the parent task. i 
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2. The metriod of Claim 1, wherein each of the sets of 
resource constraints identify at least one time-slot and an earliest 
available date for the resource, the time-slots indicating spans of time in 
which at least one of the assignments can be scheduled for the resource. 

3. The methooi of Claim 1, wherein at least one of the 
sets of task constraints includes \an assignment limit scheduling constraint 
for at least one of the plurality of assigned resources, the assignment 
limit scheduling constraint identifying a maximum duration that the 
assigned resource can be scheduled for the task associated with the set of 
task constraints. 



, wherein at least one of the 
finish-by scheduling constraint, 



4. The method of Claim 
sets of task constraints includes a ifriust- 
the must-finish-by scheduling consttam^ a date on which the 

task associated with the set of task constraints must be completed. 

15 5. The method of Cllim 1, wherein at least one of the 

sets of task constraints identifies a dependency scheduling constraint, the 
dependency scheduling constraint identifying at least one of the plurality 
of tasks that must be completed before f^he task associated with the set of 
task constraints can be started. 

20 6. The method of Claim! 1, wherein at least one of the 

sets of task constraints identifies a start-on-or-after scheduling constraint, 
the start-on-or-after scheduling constraint identifying a date on which the 
task associated with the set of task constraints must not start before. 



32 

7. The mWhod of Claim 1, wherein at least one of the 
sets of task constraints identify a start-on scheduling constraint, the start- 
on scheduling constraint identifying a date on which the task associated 
with the set of task constraints must start. 

8. The methqd of Claim 1, wherein each of the sets of 
task constraints identifies a t^sk priority scheduling constraint, the task 
priority scheduling constraint identifying a priority for performing each 
of the plurality of tasks. 

9. The method or Claim 1, wherein each of the sets of 
10 task constraints identify a creation date scheduling constraint, the 

creation date scheduling constraint identifying the chronological order 
that each of the plurality of tasks w&r^ntered, 

10. The method of Claim 1, wherein each of the sets of 
task constraints identify a user specified ordering, the user specified 

15 ordering identifying the order for performing each of the plurality of 
tasks. 

11. The method of ClaiiVi 1, wherein the work- amount 
comprises a duration for each of the assigned resources to work on the 
assignment. 

20 12. The method of Claim l\ further comprising the steps 

of: \ 

receiving a new set of resource constraints for at least 

one of the plurality of resources; and 

rescheduling each of the assignments in accordance with 
25 the new set of resource constraints for the specific assigned resource and 
the task constraints for the parent task. 
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of: 



13. The idethod of Claim 1, further comprising the steps 



receivingNa new set of task constraints for at least one of 



the plurality of tasks; and 
5 reschedulings each of the assignments in accordance with 

the resource constraints for the Specific assigned resource and the new set 
of task constraints for the parent task. 

14. The method of Claim 1, wherein each of the sets of 
resource constraints identify at least one available time-slot for the 
10 resource associated with the set of rVsource^constraints, the time-slot 
identifying a span of time that the assignments can\e scheduled for the 
resource, and the scheduling step further comprises fth'e steps of: 

selecting a first assigmtjejiLidemifying a first assigned 

resource; 

15 associating the first assignment with a first available 

time-slot in the resource calendar for the first assigned resource; 

selecting a next assignment identifying the first assigned 
resource and repeating steps b and c with the next assignment until all of 
the assignments identifying the first assigned resource have been scheduled; 

20 and 

selecting a next assigned resource and repeating steps a-d 
for the next assigned resource until all of the assignments for each of the 
plurality of resources have been scheduled. 
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15. The method of Claim 14, wherein the associating step 
further comprises the steps pf : 

identifying the first available time-slot for the first 
assigned resource; , 

5 if the first kvailable time-slot has a duration which is not 

less than the work-amount ror the first assigned resource, reserving a 
period of the first available tWe-slot equivalent to the duration of the 
work-amount for the first assigned resource; and 

if the first available time-slot has a duration which is less 
10 than the work-amount for the first assigned resource, reserving the first 
available time-slot, reducing the work-amount by the duration of the first 
time-slot, and repeating steps a-c witja^me reduced work-amount. 

16. The method of Claim 1, yUherein each of the sets of 
task constraints include at least on^ sch#du\ing constraint, and further 

15 comprising, prior to the scheduling sVep, the step of ordering each of the 
assignments in accordance with each Scheduling constraint of the parent 
task. 

17. The method of ClaiVn 16, wherein the ordering step 
further comprises the steps of: 

20 generating a priority-Wder for each of the assignments 

in accordance with the scheduling constraints of the parent task; and 

sorting the assignments based on the priority-order. 

18. The method of Claim ly, wherein at least one of the 
assignments has a start-on scheduling constraint, and the generating step 

25 further comprises the step of assigning each of the assignments having 
the start-on scheduling constraint a higher priority-order than all other 
of the assignments. 
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19. The metHod of Claim 17, wherein each of the 
assignments has at least one\weighted scheduling constraint, and the 
generating step further comprises the step of assigning the priority-order 
for each of the assignments as\a function of the weighted scheduling 

5 constraints. \ 

20. The method of ClainoliL wherein the ordering step 
further comprises the steps of: \ / / \ 

placing each of the\i as^Wfiiitsjnto one of a plurality of 
groups, each of the assignments beirfg placed into a particular group in 
10 accordance with a first function of theWheduling constraints and each of 
the plurality of groups assigned a priority in accordance with a second 
function of the scheduling constraints; and\ 

for each of the pluralityW groups, ordering each of the 
assignments in each of the groups in accordance with a specific function of 
15 the scheduling constraints associated with theWoup. 

21. The method of Claim 2o\ wherein the scheduling 
constraints associated with the highest priority group comprise a start-on 
scheduling constraint. \ 
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22. The method of Claim 20, wherein each of the 
assignments are placed into W least one of four groups, and the placing 
step further comprises the steps of: 

identifying a first group of the assignments consisting of 
5 each of the assignments having a start-on scheduling constraint; 

identifying a second group of the assignments consisting 
of each of the assignments having a must-finish-by scheduling constraint 
and which are not included in theWst group; 

identifying a third group of assignments consisting of 
10 each of the assignments having no Dependency scheduling constraints and 
which are not included in first group\ a/d (f 

identifying a four^h^gixJup of assignments comprising 
any of the assignments that are not included in one of the first and third 
groups. 

15 23. The method of Claim\20, wherein the scheduling step 

further comprises the steps of: 

scheduling each of tl\e assignments in the highest 

priority group; 

scheduling each of the assignments in the next highest 
20 priority group; and 

repeating the scheduling steV>s until all of the assignments 
in each of the plurality of groups have been scheduled. 
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24. A computer-readable medium on which is stored a 
computer program for cheating an assignment-oriented schedule, 
comprising the steps of: 

a. receiVing input information including: 
5 a resource calendar which identifies resources, 

available time-slots for each of fyie resources, and an earliest start date for 
each of the resources, and 

a task list Vhich identifies tasks, each of the tasks 
having a set of task constraints, a priority which is a function of the task 
10 constraints, and a predecessor countAeach of the sets of task constraints 
identifying assigned resources for the Wsk associated with the set of task 
constraints and a work- amount for each of the assigned resources; 

b. generating assignments fW each of the tasks, each 
of the assignments identifying a specific assigned resource, a specific work- 

15 amount, and the task the assignment is generaie9~Trom as^parent task; 

c. ordering the assignments by: 

1. identifying a \first assignment group 
comprising the assignments having a start-on scheduling constraint in the 
set of task constraints of the parent task, 

20 2. identifying a secckid assignment group 

comprising the assignments having a must- finish-byy scheduling constraint 
in the set of task constraints of the parent task, and wftjch are not identified 
for the first assignment group, 

3. identifying a third assignment group 

25 comprising the assignments having a predecessor countvwith a value of 
zero, and which are not identified for the first assignment gEoup, and 
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4. identifying a fourth assignment group 
comprising the assignments which are not identified for one of the first, 
and third assignment g\oups, 

d. \scheduling each of the assignments in the first 
assignment group into\a time-slot for the assigned resource which 
corresponds with the start-6n scheduling constraint for the assignment; and 

e. scheduling remaining unscheduled assignments by: 
1. \ selecting a first resource as a current 

resource, 

10 ' 2. selecting a first assignment from the third 

assignment group as a curren\ as^ignm^it, the current assignment 
identifying the current resource, 

3. if theVeis^h uhsoheduled assignment in the 
fourth assignment group which identifies the current resource and has a 

15 higher priority than the current assignment, then select a next resource as 
the current resource and continue at step e2, 

4. calculating\a current end date based on all 
of the assignments that have been schedule^ and the current assignment as 
though it has been scheduled, 

20 5. if any assignments in the second assignment 

group identify the current resource and have ^ must-finish-by scheduling 
constraint that identifies a date earlier than the cUfre nt end date, scheduling 
any such assignments in the second group into th^ first available time-slot 
for the current resource and continuing at step e7, 

25 6. scheduling the current assignment in the 

first available time-slot for the current resource, 

7. if all of the assignments\having a common 
parent task have been scheduled: 
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decrementing the predecessor counts for 
each of the tasks which ar^ dependent upon the common parent task, and 

moving all of the assignments in the 
fourth assignment group, whi&h have the predecessor count of the parent 
task equal to the value of zero, \p the thijd assignment group, 

8. selecting a riext assignment from the third 
assignment group as a currentX assignment, the current assignment 
identifying the current resource, ana^ep^ati^g steps e3 through e8 until all 
of the assignments in the third assignment group^hich identify the current 
resource have been scheduled, and 

9. selecting \a next resource as the current 
resource and repeating steps e2 through e9\intil all of the assignments have 
been scheduled. 
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25. \A computer system for creating an assignment- 
oriented schedule, comprising: 

a processing unit; 
a mfemory storage device; 
5 an input device coupled to said processing unit for 

receiving information; 

a pixel-^ased display device coupled to said processing 
unit for displaying data; 

a prograrA module, stored in the memory storage 
10 device, for providing instructions to^tfe^yrocessing unit; 

the processing/unit, responsive to the instructions of the 
program module, operative to: 

a. receive frWilfi£\input device, input information 

including: 

15 a resource calendar which identifies resources 

available for scheduling, available tim^-slots for each of the resources, 
and an earliest start date for each of said Resources, and 

a task list whftch identifies tasks to be 
performed, each of said tasks having task Constraints, a priority- order 
20 which is a function of said task constraints and a predecessor count, said 
task constraints including a list of assigned resources for each of said 
tasks, a work-amount for each of said assigned resources, and at least one 
scheduling constraint; 

b. generating assignments fok each of the tasks, each 
25 of said assignments identifying a specific assigned resource, a specific 

work-amount, and a parent task; 
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c. \ scheduling each of said assignments that have a 
parent task with a st^rt-on scheduling constraint, into a time-slot of said 
resource calendar fonsaid specific assigned resource, said time-slot 
corresponding with said ^tart-on scheduling constraint; 

d. scheduling each of said assignments not previously 



scheduled by: 



as a current resource; 



1 . \ selecting a first resource from the resources 



at least one unscheduled assignment exists 
10 which identifies said current resource as said specific assigned resource, has 
a parent task with a predecessor Vrount/equal to zero, and has a priority- 
order greater than all other unscheduled assignments which identify said 
current resource as said specific ass\gned r^sotn^e and have a parent task 
with a predecessor count greater than 

15 selecting a current assignment from said 

unscheduled assignments which identifies a parent task having 
predecessor count equal to zero and a highest priority-order, 

calculating aWrrent end date based on all 
of said assignments that have been scheduled and said current assignment, 

20 scheduling each of said assignments not 

previously scheduled which identify said current\resource as said specific 
assigned resource, identify a parent task having a must-finish-by 
scheduling constraint that is earlier than said current end date and 
identify a parent task with a predecessor count equa} to zero, in the first 

25 available time-slot for said current resource, 

scheduling said current Assignment in the 
first available time-slot for said current resource, 
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if all of said assignments identifying a 
common parent task have bee\i scheduled, decrementing said predecessor 
counts for each of said plurality of tasks which have a dependency 
constraint identifying said comnrpp parent task as a predecessor task, and 



redeaung step d2; 
3. if ahy of said assignments have not been 
scheduled, selecting a next resource from said plurality of resources as said 
current resource and repeating steps d\ and d3. 
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26. A method for generating a plurality of individually 
"Sstjedulable assignments for a task, based upon task constraints associated 
with saiSna§k, said task constraints identifying N resources assigned to 
said task where PTSs^a positive integer, and a required work-amount 

5 corresponding to each of samNs^ources, comprising the steps of: 

dividing said task intdS^assignments, each of said N 
assignments being associated with one of said N reSmifces; and 

equating a work-amount for each of sai^Nassignments 
to the required work-amount corresponding to said resource as^ciated 
10 with said assignment. 

27. The method of Claim 26, wherejia^aidtask constraints 
identify one or more scheduling constraipis^and further comprising the 
step of associating each <Af sard^P^ssignments with said scheduling 
constraints. 
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28. The method of Claim 26, wherein said task constraints 
identify one oj^more scheduling constraints and further comprising the 
step of a^ociating each of said N assignments with said task being 
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29. A computer-readable medium on which is stored a 
"computer program for generating a plurality of schedulable assignments 
for a task, comprising the steps 

receiving a tasjc description for said task, said task 
description identifying N resourced assigned to said task where N is a 
positive integer, a required work-am&unt corresponding to each of said N 
resources, and one or more scheduling constraints for said task: 

dividing said task in\o N assignments, each of said N 
assignments identifying one of said N resources ; 

equating a work-amoun^for each of said N assignments 
to the required work-amount correspondingXto said resource identified by 
said assignment; and 

associating each of said \4 assignments with said 
scheduling constraints for said task. 
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30. A computer system for generating assignments for a 
task, compH§ing: 

^xa processing unit; 

a mfeniory storage device; 

a progran^module, stored in the memory storage device 
for providing instructions to the pbo^essing unit; 

the processing unit, responsive to the instructions of the 
program module, operative to: \v 

receive a task description Ibr the task, the task 
description identifying N resources assigned to the ra^k where N is a 
positive integer, and a total amount of required work for the r^sk; and 

divide the task into N assignments, each »f the N 
assignments identifying one of the N resources. 

31. The computer system of Claini^C wherein the 
processing unit is further operative to set a wo^-^mount for each of the 
N assignments to the total am^uht of requjjp^d work divided by N. 

32. The compii|terJy^tem of Claim 30, wherein the task 
description incudes an ass^gruiTent limit for at least one of the N 
resources, and the prope^singjunit is further operative to set a work- 
amount for each oLtlie N assignments in accordance with the assignment 
limits and in axmanner that the summation of all of the work-amounts is 
equal to tke total amount of required work. 
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33. The computer system of Claim 30, wherein fagStask 
description includes one or more scheduling constraints for the task, and 
the processing unit is further operative set a work-amertant for each of 
the N assignments as a function of the scheduling^constraints and in a 
manner that the summation of all of the worjs^amounts is equal to the 
total amount of required work. 

34. The computeKsys^efn of Claim 30, wherein the task 
description includes one or mcMg^neduling constraints for the task, and 
the processing unit is further operative to associate each of the N 
assignments with the sche£Kning\onstraints. 

35. Tb^ computer system of Claim 30, wherein the task 
description includes one or more scheduling constraints for the task, and 
the processin^unit is further operative to: 

associate each of the N assignments with the scheduling 

constraints; and 

assign a priority to each of the assignments as a function 
the scheduling constraints. 
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36. Aymethod for scheduling an ordered list of 
assignments, comprising the steps of: 

receiving a resource calendar which identifies 
unscheduled time-slots available resources; 

receiving, the ordered list of assignments, each of the 
assignments identifying at leakt one of the available resources; and 

scheduling each of the assignments in the ordered list of 
assignments into a next unscheduled time-slot on the resource calendar for 
the available resource identified byv the assignment. 

37. The method of Claim 36, wherein the unscheduled 
time-slots and the assignments have a duration, ^na\ the scheduling step 
further comprises the steps of: \ / /^^^^ 

if the duration of thla^fgnment is longer than the 
duration of the next unscheduled time-slot,\sub-dividing the assignment and 
scheduling each sub-division of the assignment separately in the next 
unscheduled time-slot; \ 

if the duration of the assignment is not longer than the 
duration of the next unscheduled time-slot, schedule the assignment in the 
next unscheduled time-slot. \ 

38. The method of Claim 36, wherein the resource 
calendar further identifies an earliest available start date for the available 
resources, and the scheduling step further comprises the\step of selecting 
the first unscheduled time-slot that is after the earliest available start date 
as the next unscheduled time-slot . \ 
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39. A ^omputer-readable medium on which is stored a 
computer program f©r generating a schedule for a plurality of 
unscheduled assignments, each of the unscheduled assignments 
identifying at least one of a plurality of resources, a work-amount, a 
priority-order, and one oV a plurality of parent tasks, each of the 
resources having a resource calendar identifying available time-slots for 
the resource, and each of the plurality of parent tasks having at least one 
scheduling constraint and a predecessor count, comprising the steps of: 

a. selecting a currgnTTe^ource from the plurality of 

10 resources; 

b. selecting & (current ^s^gnment from the plurality 
of unscheduled assignments, the current-trgsignmenrMentifying the current 
resource, identifying a parent task having a start-on scheduling constraint, 
and having a highest priority-order; 

15 c. scheduling the\current assignment in the first 

available time-slot of the resource calendaV for the current resource; 

d. identifying the cuVrent assignment as scheduled 
and repeating steps b-d if additional unscheduled assignments identifying 
the current resource are remaining; 

20 e. if additional unscheduled assignments which 

identify a parent task having a start-on scheduling^ constraint exist, selecting 
a next current resource and repeating steps a-e^ with the next current 
resource. 

f. scheduling each of the regaining unscheduled 

25 assignments by: 

1. selecting a next resourc^from the plurality 
of resources as the current source; 
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2. if at least one qualifying unscheduled 
assignment exists, the qualifying unscheduled assignments must identify the 
current resource, identify a parent task having a predecessor count equal to 
zero, and have a priority-order greater than any other unscheduled 
assignments which identify the current resource and identify a parent task 
having a predecessor couijt greater than zero: 

selecting a qualifying unscheduled 
assignment with the greatest^riority^rdeF^s N the current assignment, 

\caleulating a current end date based on all 
10 of the assignments that have bee^scheduled arm the current assignment, 

if kny un^pnedmed assignments, which 
identify the current resource and identify a parentHask having a must- 
finish-by scheduling constraint that rs earlier than the current end date, 
scheduling each such assignment into the first available time-slot for the 
15 current resource, otherwise, scheduling^ the current assignment in the 
first available time-slot for the current resource, 

if all of thd assignments identifying a 
common parent task have been scheduled, decrementing the predecessor 
counts for each of the plurality of parent tasks which have a dependency 
20 scheduling constraint identifying the common parent task as a 
predecessor task, and repeating step f2; 

3 . if additional unscheduled assignments exists, 
selecting a next resource from the plurality of resources as the current 
resource and repeating steps f2 and f3. 
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